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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
automatically stop etching in a 
surface of a second insulation layer 
by forming a second insulation layer 
consisting of metallic oxide whose 
boiling point of metallic fluoride is 
specific in a region wherewith a 
conductive layer is not in contact in 
a region on a surface of a first 
insulation layer. 

SOLUTION: An etching stopping 
layer 12 consisting of cobalt oxide 
(metallic oxide whose boiling point 
is 250°C or higher), an SiN 
protection layer 13 and a layer 
insulation film 14 consisting of Si02 
are laminated in order all over a 
substrate 1. A resist film 15 is 
applied to a surface of the layer 
insulation film 14 and an opening 16 
is formed. The layer insulation film 
14 is etched by an anisotropic RIE 
using mixture gas of C4F8 and CO, 
etc., as etching gas by using the 
resist 1 5 as an etching mask. Since 
the RIE wherein the etching gas is 
used, etching selection ratio of Si02 
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used, etching selection ratio of Si02 
to SiN is high, etching can be 
automatically stopped in a surface of 
the etching stopping layer 12. 
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(57) imj] 

imM] MI SFETcoy-X/KU-ry^lS 

0 -cwiT-j) .SIS 2 (7)*eMii 1 5: s . 



lltSWCASMISFETiORiS 
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9a lU Si Sc 11c Sb 9b lib 



20 21 22 1? 




3a lla 9c tic 9b III) 



(2) 



^#^^9-24 6 54 7 



tg® L T V V ^^^^^^ $ fi . ^jgcoK fi:?«!iA^ *b =5: «, 
m.. 

MJStc, ^r'-h^g, ^amm<^wiU^m.<r>^mm(,z^ 
y- h mmcomm^m 0 m 1 <r)tmm i ■s•^T1s« $ ti 
mssm 1 <r)^mm(r>mmRt/-mi^ffyn^ Ltz^m 
5 o'ca±.xh^±m<omitmA-h^:^f^2<^mtmx- 
m5M2<7)immcr>±i,z^ m^2(^!mmti±j^y^y 

is.^ixrzw&<omi^3^mmi-kmi-!ft:c-^f-yy 

HtriSlg3c7)|^Ji$-x.yf->^/'-rsXgc;)f^. 1516152 

*mmi.znLx'Mmii.z:L y^y^L. ms^utm^ 



^t\-t^mnzm^2(7)tmmin^^^hTw^:'tts 
imm 3 ^zmsimm^mm.(nmmm, 

(000 1 ] 

(r)mW5Wii.zm\>. mz^ mi SFETcoy-;^/KU 
[0002] 

C{¥3J5<0SW] ia3$-#!BLT, MISFET<7)y-x 
[000 3] us (A) ICT^-fiptc, i^'j3>SlS5 

ocnmmizm^^tLtzy < -tv vmims 1 ccj; ovStt 

2, ymi53R-(/y-vm.^5Si)^hKi:hUl 
SFETtV-xmi53, VU>{y^i^54my- 
h«S5 6*><^:Srl.M I SFET*%M$ilTl.^&. - 
:fr<7)MI SFET<7)Kl^-<y^l^5 3^flf>;^(7)lVii SF 
ET£7)y-;^miS5 3i:{iitiiT'J>S. y-h«ffi5 5 

[0004] 03 (B) {Cij^-Ti^t. ^«5 7SIJ^ 

'J 3 y ( s i N ) *>(^^:^x •y^y^^f?i:;i 5 9 ^ jgES; 
-ri,, x-y^yyi^±m5 9<7)±(c, -fb^^ffl^* (c 
VD) {;:J:|,S iOj )Ki:;?.tryjfyr5x (SOG) 
S(iJ:5S i02 fficoa«*>t,^siSjeiiK6 0^^ 

c 0 0 0 5 1 M^simme ocri^mBzui^xhme 1 
J-^U. y-;^/KU'f y®JS5 3(c«iS^i,^j«tc 

raD6 2$-Jg^-tS. raP6 2(7)H(;oii|^gJi, -e^T.-fil 

[0 006 J Ui^'^h^e lS-x-yf-y^^v;^i?i:L, 
X y ^^f?jUi 5 9 test LTiS^^IS 6 0 SrSS^W 

5 9*>'saj-rs. 

CO 007 J 03 (c) {C/T^-rj:3tc, »oym^m^^ 

^c';7i.yhx.yf-y/(cj:0, 3y^'^h*-/i^63i7) 
SffitclStllUcl^^5 9$:^T^. 

3«0iSffl{;y-;?./ K u-^ y^is 5 ScO^EAJ^ai 
L , ffl!lffi<^T*^lS(CfeMyi 5 7 St/ 5 8<0^®£7)-g5 
*»'Sgai-ri.. »';>-Ktcj:|,'>i y hJ^ y^yyx-li. 
S i Oj etCJtrSS i N^£OX -y^>:/g|iRitA^'^V^ 
i^yj, X yf->i/f?jtl5 9*{^^$/tXt, ny^-i? 
h ^-/P 6 3 <^liffi(:0T:trfSlStcl5ai L/clS^Ji 5 7 & 

[0008] C:cOJ:9tC^P6 2£7)^t^--hi^5 
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ayi'^h 6 3 J m^tl d t A^T^ h . 
t0009]'>xySxyf - ymM-nmz'Mtstc:>i:>. 

JfM§^il.. n>-:5'^'h*-yU6 3[*l(cJilEII$:JBfi£ 
■f 1. i: , ?3 6 4 cr>fzM2l^^(r)/}j<u ■■/ i^ij^mtt 
I. 

[00 10] m6 4<r)fB&^Wj±thtzif)iZ, X y^y 
yw±m 5 9 ^myjitcoKma-f ^yx.-,^yy {r\ 

[00 1 11 113 (D) li, R I EtCj: 

1 EOX yf-y^^Xfxt LT«i. ^liiiXF, fcOz i: 
<7)ig-&>>'xSrfflv»&. R I Eccj:sx yf-> /{SM:^rtt 
X7f-y^f?JiJi5 9(i{it^t'1^^ K 
Xyf-y;^$ix^fV\ 

(00 121 t*^L, RI ETiiS i Oj Kcjltfl) S 

1 N;i^0X•■/f-y^/3HRit*:^*<T'l'^^^^ty), S i 

02 i}^C:,tchtmm51Mf5S<7y-^{,x.-yi-yc^^ 
ill., ^15 7Sy='5 8(7)x-y^y7>-jltft , 

I,. 3y^'^'ht>-/l'6 3rttcJ:^ie*S®S:ffM-fl. 
[00 131 

[|&B3*^'M?»L J: 3 fc-r-SPSl ll3T'iKBJUci 3 
tc. x.-/^yyWikM59i:^3^ vhx.-y^yyth 
t , 3 y^' ^*-/^^7)ffl!l®{^«A5J^«$^^±iiEt8^0 

A'ix .y i/AiiHL-ri. . X -j^yy^^m 5 9 r i e 

[00 14 1 *3iB^Oge<«i, MI SFETOy-X/ 
[00 151 

ffl«tcEa$iXi^;^ ^'^M > u-^' -fe 5 3 y r ^' 

mifSftmah^yi/x:? (m i sfet) x-h-ox. m 
s?MWico^m±i,zm&^ tit: y- h «s , mmimiK 
crimmmizf}om-y- hw&(^mmi,z-?rti^-ixm&^ti 
fzv-xmmt I'u^ ymmti^timm 1 sfet 
b . mie^-'- bm®o^ffis-»s-t.s^ 1 cnmitm t . 
miev -xmm.tf Yu-i ymi^yy^j: < t i>-i}<^m 

m±(r>mm<r, 0 *> , mmmmmm lx\^^j:\ ^mL\.z 



[0016] -ifeS^ y fbit!!)0^.^[/)>'2 5 0'CliLhi:=5rl. 

^Sco^fl:?*!iT'}g^$nTv^il2(7)J6iJim, y-ym 
?k<r>x. y f- > ^^7yx{cw-ri)X-y ^y^\itm^\ a 

cr)tzib , ^ 2 C0«»^1 i: •) t, ±ffi!lcOl ^ 7 y ^^^«0X -y 
->y//?';^$:fflutf^*-tl.^{C.^2 <7)|g^;S*i;x y 

[ 0 0 1 7 J *%B3iOftiJc7)a*t J:l.i , ^Sft^Sr 

m<^mim>iSL<nmmm^ziti^'tim^^ixfz -/-x^m 
m' vu-fymm. Ri/mv- y- nMco^m^m 3 m 1 

«0$^«5r t•^T■1^}B^$^^l);< ^'/M y I'-^'-fe = 
3y^^^':?m^^**Sh7yv'';^^' (MI SFET) Sr 

cnumifcmmi, ^m<r)m^miX'S,'^xm±m<r>y -y 

ftft(^a**52 5 0-CliLht-|>^^S<7)SEfl:%A^f>^& 
S 2 c7)|gM^^T-S 3 i: , slrteS 2 co^MiigcT) Jilc . 

1^ 2 coi&mm tiix-y^y mam^j: h tmvfm^ 

< t i,-i:<^mmi,znit- uzma ^wt-sx y^yyri 
x^m^mm-hJLUb. mmx y^-yy-rx^m^-T' 

^miitm^^x.-y^y/-rhiMh. mimumis. 

lev H u -Y y^mn 3 ^.|iiiE-^rcofflis<7) 

[00181 ^mmm<^m^{zj^i,b . fiiei?2co^ 

^T'S3XSiOf^, Hiiie^3<^Jgi&fl?rJgfi£-rSXg 

yi)^(y^j:hmA<r)tmm^mm-hxn^-^^. miem 
3<^immi::L y'f-yythJM<7)\k. mim2mm 

^^#x$-fflv>jtK7^x-yf-y^^{cJ:0. filE^a*^5g 

«$ix/cisisc7)iina^4<?)^»i^, B?iEm2<7)^^ 
mAzmif^2mmm^n\i!,^^hiM^^tsm^ 

[00191 m2o^tmm\i. 7 y^^tox -y^yy^- 
x\,zn-rhJZy^yym'&tpm^^rz^. ^4<r)imm^ 
X •/ ^y^^-r I, IStcH 2 cO^MUiA>x y y^fffih^ t 

[00201 

[^H3<^)SJfi(7)Jg®] 01 ^#KLT. *^B3<7)SIJS0l| 

J: &i|iS»:^giOSji:^^iKH3-ri. .01 ( A ) (c 
^■rJ:3{:, pSy';3yS«ic7)a®C7 ^-yUKS! 
iUS2$-JBB!cL?Stt^lSlra^-rS. y'JnyStglO 



1#Pl¥9-24654 7 



( c V D ) (c j: 0 .-K'; i-- 'J 3 y- 

''5=5r.|.±Sie«6 a , 6 b i:mfS.tltzi!bc7)±.W:'^^ 

[0 0 2 1 ] y-h m^mm . -j 3 y i^n-^^gg 

^e^l7!)^'^>'5^■i.3l^Sjt$r>'^•:^'-->-7■L , -Stt^J^Srt 
at'h^j:^^;<^mmt¥7 a , RL<y-hmitm4 h , y 

- h 5 b m±^mtm e b ^ ^ -^tgiti* ? 

b $:JFM^I> . J:ll5^ii2iy^y- NKftKifiOx ■/ + 
X LTCF, +CHF 

3 t:m^t:RlEI,zX'On^\ --K'Ji^y 3y/i(7)x•yf- 
y;5'■|l- mtii. x /f-yi?';yxi: LTC I2 + O2 

[00 2 2) ;<Vmmm ai&lf7h?:-?X7tlX. 

&m H b y ( L D D ) mmfS.<^rzMiS:mmi& 

3a-3c^ffM-tl.. 

(0023] 01 (B) tCjn-TiolC, ^1ftijiHs7a 
ai>'7bOlfflSlC, -f-iX-filS i O2 t^h-^jih^^ 
*-/U^ft8a&(/8b5rJBf£-ri,, -^^ K'^^r-zl^ 
^*8aSlX8bii. muicVDi,zi.miiifi\,zs 
iOj l«5r«lffiL- RIEIf<OS:^ttx7^y/<cJ:0 

bcodiMtcs i 02 m^m-^tizx^mm-h. 

[00 24] .-<-^«jt«=7a, 7hRX/^-( Vy^t-tl 
^*8a, 8b^-7X^'f: LTAs#<7)nS^*$^*l$: 

^^y&xtx-iimtT--i\^inoztizx'^. iSiS 

H'>:r-/U^^8a, 8 b<OT:^WiiRi§Ug<OnS^ 
lS3a~3c;i>-^>). LDD«jS*<Jg^$ni.. 
(00251111 (C) tc^^J:3{c, SK^ffiikffltc 
J|[?8 0-3 0 0nm<^3>'\';Uh (Co)^lOS-ltfll 

■ti>. 5oo-6oo'c-r'»+s^^fa<o5»«?ig$rff 

hi/y-t-f H (CoSi ) Jil 1 a— 1 1 cA^Jg^^^T. 

h.tcn. mms<nzcomio(r)mm±izm{tf'9y 

(0026]CoSillla-llc S-Jg^UcfS, 
H2 SO4 i:H2 O2 t(7)il-^?R$rfflv^-C*RiDOCo 
11 OJI^^^S, 

( 0 0 2 7 ] 0 1 ( D ) {C:T^-t J: ^ IC, S«^ffi{:K^t 
3A'/Uh*^f>^«.®$5nmc7)X /^y^^fftjt^l 2, 

Mft^-'Jny (S i N) t^htihW^l Onm<r>mM 



1 3, &t/s i 02 t-htihm^^^i A-i:L<r)'m 

[0 0 28] x-y^y^'-f^it;!! 2{i, gq;t(f^-y-/ 
NttTCo. LTryL':J'y (Ar) t 

( O2 ) ^Oift-^/? X y 'J y 
(cJrOmtl.. tfz\t, ^-y-'/htLXZo, X)^ 

S ar i^Bg L , . Kf^l^H^* tiSS 3 0 0 'Cl-Xh 

(00291 sail 1 3(1, mUi, WMt LT S i H 
, i;NH3 ^m\^fzryX-7<ZV^\,zX^Y6^-^h.m 
Wimm 4(i, ^J;i{f, LtS i H4 tNj O 

S-ffltV^zr^X^C VDtCct 0)1$ 2 5 0 n mc7)S i O 
2 l$-JgB£L. '?-<7)f^SOG(Cj:|,Ji$20 0nmOS 

i02 )i$:JBt£L. x./^/N'y^'LT^S^^^afb-ri. 
:LUZX'0%^-th, 

[00301 01 ( E ) tl^-r J: 3 iilS*&MiMl4 
cO^BlJCPi^'XS^l 5$r^L, 7;fh'jy/77 

^ J: 0 y -X/ K u- ^ y ^i^ 9 c t«iE-r I. «liS{:g3 
O 1 6 SrffM-fl. . 1 6i7)0tfOMffl«±. y- MS 
5 a, 5b<30SSgSi:fi^-oTC^^. 

(003 1 1 VVXV^I 5$rx./f-y^^vx:7t 
X yf-y^^;<;Xt LTC4 Fb i:C0fc<7)ii^/?;?,i/L' 
tlCa Fs i:C0i:Oig-&;<^X$rffil,^yiS:frtt<0RI E 

^zi,y)m^mmiA^:L.',^vy-th. cox-y^y 

/;yx$:fflv^;tR I Et'ti, S i NKJttS S i O2 <?) 
x yf-y^SiRJt*^'^v^^ci6, X-yf-yiJ^ffihll 3(7) 

^ffiT-x y ^ y ij^Tii g mmz fffjt-r & . 

(00321 SFe ^<7)Xy^y^;yx5:fflV^3tS:^1t 
R I ElcJ: 0. 1^*6^)11 4 A>'x.y^y^^$ix/c^^ 

HmzmiJtzif). -t-^ ^'x•yf•y/li{Jt^i:'jgc:^>^ 

l-V tti. SFs ^<0X yf-y^^;?yx5:fflV^/tR I ET 
Jl, K-fkn/N'/Uhlcit-r&S i NcOX yf-y^^SRtfcA^' 
x yf-y^^ffihH 2c0^ffi*J|iaiL7t:^ 

^x':ii-/i-yfmmmzt^±-th. Risji 1 3ox y 
[003 31 z<7)XoizLx, ^aiem^^tit^m 

mz. ny99ht^-i\^17tm^^tii, ^y99\' 

7}t-;n 7 (r>^mmfm^<nT-n^mz\x. x-y^y^^ 

(?ih^ 1 2 iO^HA^ISai LT t- , 
[00341 Wi>&.K I ET'li, S i O2 ^zmh S i 
Ncox -y ^ y ^^SlKJtiJ-:^^ < -fl. ^ t *^aiiT-*> I. , 
fifoT. R^l:3/N0Ph*'f>^:«>x.yf-y:/f?itlil 2A< 
^ritfxJf »a« 1 3co^lI$^Srx ■yf-y^^ LircteffiX' 

■m{mzji',^yy^'^}tfh:itimm>Lts:h. 

1 1 3 iOTtcK^tn >• </U h *^ ^> & X y f - y 9'f^itm%: 
SE^I.Ci:{cJ:0. S i N*»f>^&e^iIH 3<7)X y 
^y^^B#i03a«Ox •y^y9'i:m±tl Zti}^'^^. 
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[00 35] 02 {A) l,Z9jktXolZ. ay99h^^- 

COO 36] X y^y^^itll 2t7))[i$(i, -t-^ H-:/ 
=r-/H^f*8a. 8b, SLfJigP^^K6a, 6 bco 

ICC o S i 11 1 c . ilffifiOT:^fflJStc-'f -f K-!/ ;r-;U 
*£^«c8a. 8bSt>'±SPJe^^6a, 6bcO-^*>'l| 
tb L/i 3 y ^' h 1 7 $r JB^-ri. C t ;6>'f# I. . 
[00 37] 112 (B) tciS-ti^tc, ny^'^'N*- 
;H7iO|*lEC, 3y^'7h;<^'/L-^2 0&I/j|f^l2 
15rffML, 3y^'^' h-t>-;H 7fiO[*Ig5^:?y^^;<.r 
yr7/2 2Tlii6jitf, ':iV9 9V^9)i'm2^. ti 
*12 iai>':5'y/;^Tyr7i?''2 2(i. ^Jiif, 
^W.ZT\i)^htsih^y99V^9ii'm, TiN*>(^^r 

h\mmm9yyxTym^nm\^. z.cmm'mM.^ 
[00 38] l^^^i4ar/5y^'XTyr7^'2 

20±®$:S^iBig«2 3$r^^-r.|.. 16^12 3 (i, 
^iU,f. TA^^jliStCT i Nl. A 1 - S i - C u-^^ 

[00 39] 01 (E)COIST- 

Wm^fzi^o\z, Sa;il 3cox.y-?-ymtcxy^y 

9'(9±mi 2<7)±mx'x.-y^yy^ismmz^±T^ 

h. tfz, m2 (A) <7)igti»BflL?t:J:^(c, ^y:? 

7 h*-/n 7c7)ijHaufffli®<7)T:fr^i^{c^ajL7tx 
•y^y/W±Mi l^^^f.zm^th^ttK'ih. ^ 
W^*^, ny^'^' h-1^-;H 7<?5Jg^^(cfc(t55j--^N' 
X y^-yr$:«I$iJT'^, >-'-hmffi5a. 5b*>3y^' 

[0040] 01 (E) tCinUcSai 60^aii:y- 
hmfii5a, 5b^0«g?t*^«^oT^^^.*<, y-hl 
S5a, 5b5:fiaj$-ti-SCt^:<CoSiJil 1 ceo 
^ffi 5: isai ? -tS 3 y ^' h *-/H 7 $: g ai^Wtc 

y-Mlfii5at5bfc(7)|g][g^:Acl'<-r 

[004 1] ±fei^]56^Jf{±, x y^yi^-ffihlt LT 

-?-(7)±l t ox -y ^ y ^iM!RW:^ a < t- § I. Wf4t'*^i 

^«.l*^m$ixtt^|.%&li, SiNlJrSFg ^<r> 
y ■vmJh:L-/^y9'tj':^^m^^Xx.-7^yy-th. Si 



Nli X y f-y/ffihlii: cox y f-y i?jMm$-iS< t 
l>;^c«^(clj, X yf-yi/f?itl$:. ^JS7 ytt«oa* 

/)i2 5 0'aiLht^i.io^ifea. fi?y<e.ifAi . ~-,ir 

;KN) , (Pt ) , i^yV'^L. (Pd) #c7)i!{t 

[0042] iA:, iieHJgffilT'ti, ny^j'^N^-yl- 
S:7-5i/t'Jls^^<L. ^<r)^\.zWm^Bmhni^ 
xW^LfztK rv9'^m'^-f. oy99Vii-^-iV<r)^ 

mzm.mMmm^ Lxhiw 

[0043] J-OJilUteWcjaoT^SB^ariftBBL^tA^ 

^w%tz.fi(o\zmw!.'^ixh\>o:>x\if£^^, mut. a 

[0044 ] 

3 y h 7f>-;i^^Btt h ms<^±:^a.i''''(i:^;:>^' 

x-yf-y^^W±mX'^htlX\^lt:lib. JZy^y9'W± 
mX'^^Lxay99 Vi\r^-ivmmr)fz^ny^-v^y9' 
i^st^^hZttK'^h. Z<r)tzib. ay99h^— 
)\^^<ntz^(r>\yVx Yn9-y<rMU(ry^Wf- Y 
mffiiOi^ata^otv^Tt. Y-V%m:oy99Y 
aicsia $1*-^;i:^r<S^Lt3y^^h 

[Hffieosm^iSHji 

[lai ] ^^^n<r>m.miziihm i sFETcDiSji:^^ 
imm-i>tz»i(r)Wis.mmmx'hh. 

iwmth tzit><r)WSL<r,mmmx'hh. 
{m3\m.msi^<-zi.*)^^m^mz^y9 9v^^-iv 
i:mm-h-mi^mmthtz>fy<nmsL<r>mmmx-hh. 

1 i^'Jny«« 

3a, 3b, 3c fiigJKiilS 

4 a, 4 b y-hKlbJS 

5a, 5b y-vmm 

6a, 6b ±gP«e^)S 

7a, 7b X^n^^ 

8a, 8b -t^ H'>*-yH^«: 

9a, 9b, 9c y-X/KU-fy^lS 

10 

1 1 a, 1 1 b, 1 1 c Cos 
1 2 Xyf-y/i?ihii 

13 m^m 

14 ig^lgMilS 

15 U'JXVm 

1 6 

17 ny-99V^^-ii' 

2 0 3y:?^'h>^'/H 
2 1 g^Ji 
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